A neural network approach to predict survival/death and growth/no-growth interfaces for Escherichia coli O157:H7.
An artificial neural network (ANN) model was developed to predict survival/death and growth/no-growth interfaces for Escherichia coli O157:H7 in a mayonnaise-type system. Temperature, pH, acetic acid, sucrose and salt were the inputs to a three-layer back-propagation neural network. The ANN model was trained using the data-set of McKellar et al. [2002. A probability model describing the interface between survival and death of E. coli O157:H7 in a mayonnaise model system. Food Microbiol. 19, 235-247] that consisted of 1,820 treatment combinations from controlled experiments with a cocktail of five strains of E. coli O157:H7. After training, the model correctly predicted the growth/no-growth in 1,810 combinations (99.5%) with 8 false positives and 2 false negatives, and survival/death in 1,804 combinations (99.1%) with 13 false positives and 3 false negatives. Classification accuracy was validated using additional literature data-sets for growth of E. coli O157:H7 under various environmental conditions. The ANN model accurately predicted the survival/death in 27 of 30 cases (90%) in experimental mayonnaise inoculated with E. coli O157:H7, with 3 fail-positive predictions and all observed growth (100%). Simulations were used to estimate the influence of incubation temperature on survival and growth for specific combinations of acetic acid, salt, pH and sucrose. The ANN model is recommended as an alternative tool for classification of survival and growth conditions in predictive microbiology.